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FOREWORD 

This Indian Standard was adopted by the Bureau of Indian Standards on 24 July 1989, after 
the draft finalized by the Rotating Machinery Sectional Committee had been approved by the Elec- 
trotechnical Division Council. 

This standard defines the types of duty, classes of rating along with the designations and the 
criteria for assigning these parameters to the rotating electrical machines. It also includes the 
guidelines for declaration of duty type and selection of a class of rating to such machines. 

IS 4722 : 1968 'Rotating electrical machines' which specified the duty and class of ratings is 
under revision. 

While preparing this standard assistance has been taken from lEC Pub 34-1(1983) 'Rotating 
electrical machines — Fait 1 Rating and peiformance', issued by the International Electrotechnical 
Commission ( lEC ). 
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Indian Standard 



TYPES OF DUTY AND CLASSES OF RATING 
ASSIGNED TO ROTATING ELECTRICAL 

MACHINES 



1 SCOPE 

1.1 This standard covers types of duty and 
classes of rating applicable to rotating electrical 
machines. 

1.1.1 This standard also gives the designation 
of duty types and guidelines for declaration of 
duty and for selection of a class of rating of 
rotating electrical machines. 

2 REFERENCES 

2.1 The following Indian Standards are necessary 
adjuncts to this standard: 



IS No. 
IS 1076 : 1967 

IS 1885 
(Part35):1973 

IS 4722 : 1968 



Title 

Specification for preferred 
numbers ( first reHsion ) 

Electrotechnical vocabulary: 
Part 35 Rotating machinery 

Specification for rotating elec- 
trical machines ( under revi-^ 
sion ) 



4.2 Short-Time Daty — Doty Type S2 

Operation at constant load during a given time, 
less than that required to reach thermal equili- 
brium, followed by a rest and de*energized 
period of sufficient duration to re-establish 
machine temperatures within 2**C of the collant 
( see Fig, 2 ). 

The recommended values for the short-time duty 
are 10, 30, 60 and 90 minutes. 

4.3 Intermittent Periodic Duty — Doty Type S} 

A sequence of identical duty cycles, each inclu- 
ding a period of operation at constant load and 
a rest and de-energized period. These periods 
being too short to attain thermal equilibriom 
during one duty cycle ( see Fig. 3 ). In this 
duty, the cycle is such that the starting current 
does not significantly affect the temperature rise 
for this duty cycle. 



3 TERMINOLOGY 

3.1 For the purpose of this standard, the defini- 
tions given in IS 1885 ( Part 35 ) : 1973 and the 
following shall apply. 

3.2 Duty 

The statement of the load(s) to which the 
machine is subjected, including, if applicable, 
starting, electric braking, no-load and rest and 
de-energized periods, and including their dura- 
tions and sequence in time. 

3.3 Duty Type 

A continuous, short time or periodic duty, com- 
prising one or more loads remaining constant 
for the duration specified, or a non-periodic 
duty in which generally load and speed vary 
within the permissible operating range. 

4 DUTY TYPES 

4.0 The duty types are given in 4.1 to 4.9. 

Whilst the nine duty types are intended to apply 
primarily to motors, certain of them may also be 
used to define generator duties (for example, the 
duty types SI, S2), 

4.1 Continuous Running Duty — Duty Type SI 

Operation at constant load of sufficient duration 
for thermal equilibrium to be reached ( see 
Fig. 1 ). 



Unless otherwise specified the periodic 
type rating given in 5.4 shall be applied. 



duty 



4.4 Intermittent Periodic Daty with Starting — 
Doty Type S4 

A sequence of identical duty cycles, each cycle 
including a significant period of starting* a period 
of operation at constant load and a rest and 
de-energized period. These periods being too 
short to attain thermal equilibrium during one 
duty cycle ( see Fig. 4 ). 

Unless otherwise specified the periodic duty type 
rating given in 5.4 shall be applied. 



Duty with Electric 



45 Intermittent Periodic 
BralLlng — Dnty Type S5 

A sequence of identical duty cycles, each cycle 
consisting of a period of starting, a period of 
operation at constant load» a period of rapid 
electric braking and rest and de-energized 
period. The operating and rest and de-enargized 
periods being too short to attain thermal equili- 
brium during one duty cycle ( see Fig. 5 ). 

Unless otherwise specified the periodic duty type 
rating given in 5.4 shall be applied. 

4.6 Continaoas-Operation Periodic Duty — Dutr 
Type S6 

A sequence of identical duty cycles, each cycle 
consisting of a period of operating at constant 
load and a period of operation at no-load. 
There is no rest and de-energized period. The 
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Fig. 5 Intermittent Periodic Duty with Electric Braking, Duty Type S5 



operation and no load periods being too short 
to attain thermai equilibrium during one duty 
cycle. ( see Fig. 6 ). 

Unless otherwise specified the periodic duty 
type rating given in 5,4 shall be applied. 

4.7 Continaous^Opcration Periodic Duty with 
Electric Braking — Duty Type S7 

A sequence of identical duty cycles, each cycle 
consisting of a period of starting a period of 
operation at constant load and a period of elec- 
tric braking. There is no rest and de-energized 
period, these periods being too short to attain 
thermal equilibrium during one duty cycle ( see 
Fig. 7 ). 

Unless otherwise specified the periodic duty 
type rating given in 5.4 shall be applied. 

4.8 Ccntinuous-Operation Periodic Duly with 
Kelated Lead/Speed Changes — Duty Type S8 

A sequence of identical duty cycleSs each cycle 
consisting of a period of operation at constant 
lead corresponding to a predetermined speed of 
rotation, followed by one or more periods of 



operation at other constant loads corresponding 
to ditlerent speeds of rotation ( carried out for 
example, by means of a change of the number of 
poles in the case o^ induction m^otors ). There 
is no rest and de-energized period. These periods 
being too short to attain thermal equilibrium 
during one duty cycle ( see Fig. 8 ). 

Unless otherwise specified the periodic duty type 
rating given in 5.4 shall be applied. 

4.9 Duty with Non-periodic Load and Speed 
Variations — Duty Type S9 

A Duty in which generally load and speed are 
varying non-periodically within the permissible 
operating range ( see 5.5 ). This duty includes 
frequently applied overloads that may greatly 
exceed the full loads ( see Fig. 9 ). 

NOTH — For this duty type suitabJe run Joad 
values should be taken as the basis of the overload 

concept. 

5 CLASSES OF RATING 

5.0 in assigning the ratmg, the manufacturer 
shall select one of the classes of rating defined in 

5.1 to 5,5. 
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5.1 Maximom Contbraovft Rfttlog 

The statement of the load and conditions, assign* 
ed to the machine 1^ the manufacturer, at which 
the machine may be operated for an unlimited 
period while complying with the requirements of 
this standard. 

5.2 Short-Time Rating 

The statement of the load, time and conditions, 
assigned to the machine by the manufacturer, at 
which the machine may be operated for a 
limited period, starting at the ambient tempera- 
ture, while complying with the requirements of 
this standard. 

5.3 Eqnl Talent Continoons Rating 

The statement of the load and conditions, 
assigned to the machine for test purposes by the 
manufacturer, at which the machine may be 
operated until thermal equilibrium is reached, 
and which is considered to be equivalent to one 
of the periodic duty types defined in 4.3 to 4.8 
or to the duty type S9, as defined in 4.9, while 
complying with the requirements of this standard. 

5.4 Periodic Duty Type Rating 

The statement of the loads and conditions, 
assigned to the machine by the manufacturer, at 
which the machine may be operated on duty 
cycles while complying with the requirements of 
this standard. 

This class of rating if applied shall correspond 
to the periodic duty S3 and S6 types defined 
in 4.3 and 4.6. 

The time for a duty cycle shall be 10 minutes 
and the cyclic duration factor shall be one of 
the following values; 

15, 25, 40 and 60 percent 

5.5 Non-Periodic Doty Type Rating 

The statement of the varying loads over varying 
speed and conditions, including overloads, 
assigned to the machine by the manufacturer, 
at which the machine may be operated non- 
periodically while complying with the require- 
ments of this standard. 

This class of rating if applied shall correspond 
to the non-periodic duty with non-periodic load 
and speed variations, as defined in 4.9. 



For the duty type S2, the abbreviation S2 is 
followed by an indication of the duration of the 
duty. For duty types S3 and S6, the abbrevia- 
tions S3 and S6 are followed by the cyclic dura- 
tion factor. 



6 DESIGNATION OF 
CLASS OF RATINGS 



DUTY TYPES AND 



6.1 The designations specified in 6.1 and 6*2 
follow the value of the rated output. If no 
designation follows the rated output, maximum 
continuous rating applies. 

6.2 Duty Types 

A duty type may be designated by an abbrevia- 
tion of the terms given in 4, for example, duty 
types SI and S9 by SI and S9. 



Examples: 



S2 
S3 
S6 



60 minutes 
25 percent 
40 percent 



For the duty type S4 and S5, the abbreviations 
S4 and S5 are followed by the indication of the 
cyclic duration factor and the moment of 
inertia of the motor ( /m ) and the moment of 
inertia of the load ( /e»t ), both referred to the 
motor shaft. 

Example: S4 25 percent /M=0*15kgm* 
/•xt = 07 kg m» 

For the duty type S7, the abbreviation S7 is 
followed by the moment of inertia of the motor 
( /m ) and the moment of inertia of the load 
( Jeu ), both referred to the motor shaft. 

Example: S7 Jm = 0'4 kg m* 
/ext = 7*5 kg m* 

For the duty type S8, the abbreviation S8 is 
followed by the moment of inertia of the motor 
(yM)and the moment of inertia of the load 
( -/ext ), both referred to the motor shaft, toge- 
ther with the load, speed and cyclic duration 
factor for each speed condition. 

Example: S8 Jm = 0'5 kg m* Jex% =« 6 kg m« 
16 kW 740 r/min 30 percent 
40 kW 1 460 r/min 30 percent 
25 kW 980 r/min 40 percent 

6.3 Classes of Rating 

The designations of the classes of rating are as 
follows; 

a) Maximum continuous rating — *cont' or 

b) Short time rating — duration of the opera- 
ting period, for example, *60 min' or 
•S2 60 min'; 

c) Equivalent continuous rating — equ; and 

d) Periodic and non-periodic duty type rat- 
ings — as for the duty types. See above, 
for example, S3 25 percent. 

7 ASSIGNMENT OF RATINGS 

7.1 The ratings shall be assigned in accordance 
with the requirements of this standard and be 
marked on the rating plate of the machine. 

7*1*1 For machines with more than one rating, 
the machine shall comply with relevant Indian 
Standard in all respects at each rating. 

7.1.2 Where reactors are connected between 
machine terminals and the supply and are re- 
garded as an integral part of the machine, the 
rated values shall refer to the terminals of the 
reactor on the supply side. 
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NOTE — This doet not apply to power transfor- 
mers connected between the machines and the 
supply. 

7.1.3 For all machines the preferred rated out- 
put values expressed in watts shall be taken from 
the R«o series of preferred numbers, rounded off 
in accordance with IS 1076 : 1967. 

7.1.4 When a specific Indian Standard exists for 
machines of a i»rticular type» the rated output 
Values shall be in accordance with any series 
specified in the standard. 

8 GUIDELINES FOR DECLARATION OF 
DUTY AND FOR SELECTION OF A CLASS 
OF RATING 

8.1 Dnty 

The duty, as defined in 3.2 may be described by 
one of the duty types defined in 4, or by the 
specification of another duty by the purchaser. 

8.2 Declaration of Daty 

It is the responsibility of the purchaser to declare 
the duty as accurately as possible. 

8.2.1 In certain cases, where the load does not 
vary or where it varies in a known manner, the 
duty may be declared numerically (see 4) or 
with the aid of a time sequence graph ( see 
Fig. 1 to 9 ) of the variable quantities, 

8.2.2 If the time sequence is indeterminate, a 
fictitious time sequence ( duty types S2 to S8 ) 
not less onerous than the true one, shall be 
selected or the duty type S9 shall be applied. 

8.2.3 If the duty is not stated, duty type SI 
( continuous running duty ) applies. 

8.3 Rating 

8.3.1 The whole of the numerical values of the 
electrical and mechanical quantities with their 
duration and sequences, assigned to the machine 
by the manufacturer and stated on the rating 
plate, the machine complying with the specified 
conditions. 

The rating is assigned by the manufacturer by 
selection of one of the classes of rating defined 
in 5. The class of rating selected shall norm.ally 
be maximum continuous rating based on duty 
type SI ( continuous running duty ) or short- 
time-rating based on duty type S2 (short-time 
duty). 



8.3.2 If this is not possible, a periodic duty type 
rating based on one of the duty types S3 to S8 
( periodic duty ) or the non-periodic duty type 
rating based on the duty type S9 ( non-periodic 
duty ) shall be selected. 

8.4 Selection of a Class of Rating 

8.4.1 Where a machine is manufactured for 
general purposes, it shall have maximum conti- 
nuous rating and be capable of performing duty 
type SI. 

8.4.2 If the duty has not been specified by the 
purchaser, duty type SI applies and the class of 
rating assigned shall be maximum continuous 
rating. 

8.4.3 When a machine is intended to have a 
short-time rating, the rating shall be based on 
duty type S2 as defined in 4«2 and as designated 
in 6. 

8.4.4 When a machine is intended to supply 
varying load or loads including a period of no- 
load or periods where the machine will be in a 
state of rest and de-energized, the class of rating 
shall be a periodic duty type rating based on a 
duty type selected from duty types S3 to S8 as 
defied in 4.3 to 4,8 and as designated in 6. 

8.4.5 When a machine is intended non-pcriodi- 
cally to supply variable loads at a variable 
speeds, including overloads, the non-periodic 
duty type rating, shall be based on duty type S9 
as defined in 4.9 and as designated in 6. 

8.4.6 A class of rating having been assigned to a 
machine on the basis of a duty selected from 
duty types S3 to S9, where a test is specified, it 
is normally sufficient to test the machine at an 
equivalent continuous rating as defined in 5.3. 

8.4.7 In some cases, a test at the actual or 
estimated duty may be arranged by agreement 
between the manufacturer and the purchaser 
but such a procedure is not generally practical. 

In the determination of the rating: 

a) for duty types Si to S8, the specified 
value(s) of the constant load(s) is taken to 
be the rated output and is expressed in 
watts for motors and volt-amperes for 
generators ( see 4.1 to 4,8 ) and periodfs> 
N in Fig. 1 to 8; and 

b) for duty type S9, a suitable full load 
vaiue{s) is taken as the rated output ( see 
4.9 and Cp in Fig. 9 V 
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